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The graph of a function y = ab® is a vertical stretch or shrink of the graph of

Graph Exponential
7 1 p P ¥ = b*. The y-intercept of the graph of y = ab* occurs at (0, &) rather than (0, 1).

Growth Functions

j- KEY CONCEPT For Your Notebook

© Parent Function for Exponential Growth Functions
: ) . Graph the function.
© The function f(x) = b*, where b > 1, is the parent function for the family of
* exponential growth functions with base b. The general shape of the graph of 1
S flx) = b* is shown below. wy=a 4* b. y=
E 100 = b
bt Solution
< The x-axis is an f o
I asymptote of the graph. The graph rises from - i1 =51
o e ‘\ :ﬂm‘;“ﬁmpa’,’mg a. Plot | 0, \ and (1, 2). Then, from b. Plot (0, =1) and |_l' 3 ) Then,
. pproas 5 s .
e o o nand,b. left to righa‘, draw a curve that from left to right, draw a curve
The domati of ey = 11 all roal pisinbers, The rings 15750 begins just above thex-an‘s, that begins just below the x-axis,
passes through the two points, passes through the two points,
and moves up to the right. and moves down to the right.
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. = oy . 7 2 Graph Exponential
TRANSLATIONS ‘To graph a function of the form y = ab*~ " + k, beginby Decay Functions
sketching the graph of y = ab®. Then translate the graph horizontally by h units
and vertically by k units. In Lesson 7.1 you studied exponential growth functions. In this lesson, you will
study exponential decay functions, which have the form y = ab* where a > 0 and
0<b = 1. The base b of an exponential decay function is called the decay factor.

@I crophy=ab* "+ kforb>1

Py " < Parent Function for Exponential Decay Functions
Graphy =it=2 =:B:5tate the dnmain:atid rauge. © The function f(x) = b*, where 0 < b < 1, is the parent function for the family
 of exponential decay functions with base b. The general shape of the graph of
solution = S ftx) = bis shown below,
. ) i (1,84t | : 3
Begin by sketching the graph of y = 4 - 2%, which *‘A[ = fixh = bY
passes through (0, 4) and (1, 8). Then translate S Thegaphdalswom 00071
the graph right 1 unit and down 3 units to obtain TR el B The raxisisan
the graphof y=4.2* "1 - 3, | ID.|4| (2, 5) . 1)and (1. b). *:g:;‘l_"mn e
The g@Ph s asymptote is the line y = ~3. The | y=1a-2% | The domain of f(x) = b* is all real numbers. The range is y> 0.
domain is all real numbers, and the range is 3 &
y=-3. {1
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o 1= 4.2x-1-3
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Solution
STEPT Make atable of values.

$TEP 2  Plot the points from the table.

STEP 3 Draw, from right to left, a smooth curve that & o)
hegins just above the x-axis, passes through -1—‘——‘-
the plotted points, and moves up to the left.
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TRANSFORMATIONS Recall from Lesson 7.1 that the graph of a function y = ab* is
avertical stretch or shrink of the graph of y = b*, and the graph of y = ab* " + k
is a translation of the graph of y = ab®,

EXAMPLE E)) Graphy=ab* "+ kfor0<b<1

Graph y = ab*for0<b<1

Graph the function.
ay= QI%
Solution
a. Plot (0, 2) and i 1,%]. Then, from
right to left, draw a curve that
begins just above the x-axis,

passes through the two points,
and moves up to the left.
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b. Plot (0, —3) and |1, —%]. Then,

from right to left, draw a curve
that begins just below the x-axis,
passes through the two points,
and moves down to the left.
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Graphy = 3(% ]; “! _ 2. state the domain and range.
Solution

X
Begin by sketching the graph of y = 3|El| "
which passes through (0, 3) and | 1, %:

Then translate the graph left 1 unitand
down 2 units. Notice that the translated

graphpassesthmugh[—l.l)and}lu,—%]. (o, _;] | - £

The graph's asymptote is the line y = 2. y=13 {%J =&
The domain is all real numbers, and the I I ‘

range is y> —2.
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FORMULAS FOR WORD PROBLEMS

EXPONENTIAL GROWTH MODELS When a real-life quantity increases by a fixed
percent each year (or other time period), the amount y of the quantity after

{years can be modeled by the equation

y=all+

where a is the initial amount and ris the percent increase expressed as a
decimal. Note that the quantity 1 + ris the growth factor.

EXPONENTIAL DECAY MODELS When a real-life quantity decreases by a fixed
percent cach year (or other time per md) the amount y of the quantity after

t years can be modeled by the equa

where a is the initial amount aAd 7 is the percent decrease eh]:nessed asa \IJ
| a0

decimal. Note that the quantity 1 — ris the decay factor.
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Pg 482, #6-21 multiples of 3
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